Although short-term motor learning was comparable between young and elderly 42 individuals, there was considerable variability within groups with subsequent analysis 43 aiming to find the predictors of this variability. As expected, performance during the training 44 phase was the best predictor of performance at later time points. However, regression 45 analysis revealed that movement-related beta activity significantly explained additional 46 variance in individual performance levels 45-60 min, but not 24 hours after initial training. The ability to learn and retain new motor skills is pivotal for everyday motor activities and 56 sustained independence in senior adults (Seidler et al., 2010) . As the old adage goes 57 "practice makes perfect", motor skills initially improve with training. Motor skills also 58 continue to develop after practice has ended through a process of memory consolidation 59 (Halsband and Lange, 2006; Robertson et al., 2004) . However, people show considerable 60 inter-individual heterogeneity in their capacity to learn, which may be of clinical significance 61 in the context of brain pathology such as stroke (Stinear, 2010) . Understanding the 62 neurophysiological processes underlying between subject variability in skill acquisition and 63 consolidation may offer novel therapeutic targets for promoting long-term rehabilitative 64 outcomes after brain injury (Stinear, 2010; Ward, 2017) . 65 Imaging studies have revealed considerable experience-dependent plasticity of 2015), the extent to which cortical oscillations in the beta frequency relate to individual 85 differences in motor learning behaviour remains incompletely understood. 86 Here, we explored the neurophysiological mechanisms associated with individual 87 differences in short-term motor learning behaviour using EEG. We included both young and assessed the extent to which beta oscillatory power can explain differences in motor 96 learning behaviour. Specifically, we explored whether the pre-and/or post-training state of 97 cortical activity is of functional relevance for short-term motor learning. 
Subjects

102
Twenty young (range 18-30 years, 1 left-handed; for more details see Table 1 ) and twenty 103 elderly (range 62-77 years, 1 left-handed) subjects took part in our study over two 104 consecutive days. Two subjects were excluded because they either did not comply with the 105 task requirements or later disclosed a neurological disease. All included subjects (N=38) had 
Apparatus and tasks
164
All tasks were performed with the non-dominant hand resting in an instrumented wrist rig Stimuli were presented using custom software routines written in Matlab (version R2013b; 177 The MathWorks, Inc., Natick, MA, USA). '. 194 Prior to the training, the average velocity with which the target moved along the arc was 195 individually determined in order to ensure that the task was of equal difficulty for everyone 196 at the beginning of the training and left enough room for improvement in performance. 
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Presence of motor skill learning with healthy ageing
446
Motor performance for both young and elderly subjects at training and retest sessions is 447 shown in Figure 5A . Since there were no systematic differences in baseline ( performance with initial training (online) and following a shorter (retest1) or longer (retest2) 458 time delay during which subjects did not practice the task (offline). Overall performance changes from baseline M A N U S C R I P T 
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T0 vs T2
Beta oscillations are associated with post-training motor performance
590
Our results so far showed that even though young and elderly subjects demonstrate 591 comparable short-term motor learning, there are clear age-related differences in beta 592 power measures, which might explain individual variability in motor learning performance.
593
Thus, in order to gain insight into the role of beta activity in explaining motor learning 594 behaviour, we employed a stepwise multiple linear regression approach within a leave-one-595 out cross-validation (LOOCV), including young and elderly subjects to naturally vary inter-596 subject differences.
597
This approach yielded models with three and two significant predictive factors that represent early plastic processes in this area associated with motor learning. However, it is 697 also possible that the changes are due to the improvements in the learned behaviour itself, 698 and so represent a performance confound. In this study, we purposely selected an 699 independent non-learned motor task with which to probe beta oscillatory dynamics, and did 700 not find movement-related beta activity to be enhanced following motor training. We did In conclusion, the current findings imply that accessible measurements of beta activity 790 reflect meaningful individual differences in the motor system that can be utilized in basic 
